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-tzztizz y, ^m^r-^-k^h^v^ (b) 

fufB^i£©Sgl©&ffi^-#&C*fLT, SKM»^3.R/2*az (zttz 

*t\?ft£.&tZ>7sTVZf (b) 
fufE^i£©Sfl 2 ©^Kt-*- # lCgr5v*T, #^tt£affiLfc}KI*i»©titfB«* 
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& JUS* & ffi«««*7C*«S. 

BtO^I(c*f JS b fcBtr - ^ I4^t S »y ^ (d) & 2 

[St 5 ] tJ^ft^ ^Sglt R 0&SfC£ vxT&j&IM X a ©ftiCfr £38 

v tcmmm^mmm z&fi-tz ummmm.jx,mmr sot, 

Tci* £ 3 £ iz i y fltfB^ - # fe # * s ftffl^ - * » , 

#e>n£^<£fgi<zmm^-#&cMLT, sisjaaHStf 3 r/2 7c a z (z& 
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> 

(c) 4:, 

& c p uc&ffs-es&ffiflMRfcTtt^n a„ 

(a) 

tm«»<Bm<Z>fcffl5 2 -*tC*fLT, araJ9««#3 R/2 w a z ( z 12 z 

■rn*« , r«#iB (to 
^^©^©^-^icg^r, fama^-f^i/Ty 3>m (c) 

S^flg (d) 

c p ui;ilT$f sfef f if ic^n ^7 A. 
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mmatmtktom] 

[0 0 0 1] 
[0 0 0 2] 

X A ^ © Jg {C % f£ -D % © T* & £ . 

[0 0 0 3] 

<D&m*mm<Dmmizmni'zz£iz&*)&mzft&%<Dv$>z> 0 mah #§p 

[0 0 0 4] 
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xmnm^o z&tctb, m%wz-D^xiz. fenyb^xboMttmrnmLfrmz 

[0 0 0 5] 
[0 0 0 6] 

Twmzm^^x&mmz&tbz^m*. mmihK.&<3^xim&z*toz¥m 

££>F^ 0#f3feCS^5v^TffiffillS:#«>Sia#feStt. <fc "5 dilate 

*K*«:eji , r*. mgjtmtzmffimizz^xmteZo 
&i®0M^frxi&zm^mzmttxmM-tz>t:. wt^faiz&ttzmffi 
<Dmwz£*)xM<Dfct>v%izffim&£V2> 0 ztuz&vm^fozmM-tzxM 
<DWtm&mti<Dx. mmxMizmr5^xmbtif=.xMmmizm%tMij t £.vz>o r 
<Dmmma>rt*->\z* xM&ffimz-szxt v - (omm^xtikn 
mmz&^xm&^x^z> a tot, m$fmrt*->(Dm&z 2$c&<±<z>xmm 

[0 0 0 7] 
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[0 0 0 8] 

{CjSVNTli, &WlM.7X,(D^%i&X%>£T I E (transport of intensity equatio 
n) #JSV*£*lTV*£. Z1Z1T', r 

K "^F = " Vi,{I(r)Vi<f)(r)} "* C1) 

[0 0 0 9] 

#ctc ttffl«7c©Ma»covNT, mi i&m^T$Lm*&. mi nz^-t^^ 
c, m&xzm-r&xmz, m^m^^mMt. iftBioieiu 

® 1 0 1 fribm.Mz 1ZVMtlfc*>7 y -> 1 0 2ICAIftS. ZZLX% X^U- 
> 1 0 2±<©&E (x, y) lC£tt£Xi|§S<Z>8tg£ I (x, y) , <f (x 

, y) ttS„ i(Di:t, mm.1 (x, y) £&*B* (x, y) fc©|§Hctt, 

H&2] 



5£ (2) ICfcV^T « = 2 w/^ £ (x, y) fftftZ**? hJVr 
St, 5£ (1) ^tTIE^f^. 
[0 0 10] 

'L*»U<fc#&, 3© <fce>&T I E &j§?< Z£temmT*&Z>f=.#), TIEtt, ± 

MuM^^t^t Tffi©*4*»A«2K:»*, mxmmmiz^^xm^ 
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V>£ 0 Z<DJCffiK&^Tte, & (1) lC5t-TT I E £7£tf) J: ? ICiMLT V^ D 

(x, y) j&£Mc#£$tx.£>;ftTV^ 0 
[1*3] 



- K 



<?z l<9x' <9yJ \, iU ' y; 0x ,UX ' y; ay j 

= 7x i I(x ' y) — ^T-J + ^7 l I(x ' y) ^T"J 

./ v f d 2 4>(x,y) , <? 2 (Mx,y) \ , 3I(x,y) d 4>(x,y) 

d I(x,y) d 4>(x,y) 
dy dy 

= I(x,y)y 2 <£(x.y)+VI(x,y)-V <|>(x,y) •••(3) 



[0011] 

5* (3) <Z)^a^2^&i?ntCj£{eCt^h, (4) {C^-ti£^^#?>tl 

So 

[i£4] 

^f^^-^-v^(x,y)...(4) 

(4) {cfevNT^, ^mmmm^<7>Mm\z£v. i (x, y) (x, y 

[0 0 12] 
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SO OTst U-^fcMv^rhtfil* bv\, 
[0 0 13] 

[0 0 14] 

[##fr£m i ] 

7t-Jl~?> (B. E. Allman) r^X^#T#*M^^M^ (No 
ninterferometric quantitative phase imaging with soft x rays) j ^H^^ 
1$^f£A (J. Optical Society of America A) , Vol. 17, No. 10 (October 20 
00), p. 1732-1743 

[immjcm 2 ] 

^U^fX7 (T. E. Gureyev) ^ r^X^M^^f #ft*B^ii0& 
(Hard X-ray quantitative non-interf erometr ic phase-contrast imaging) j 
yt^M&m&^BU (SPIE) Vol. 3659 (1999), p. 356-364 
[0 0 15] 

mmtfMW: b 4: e> -r § s&n] 

[0 0 16] 
[S&H £ S £ & <Z>3M£] 
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^#$:^-r^lS[©^m^-^&#S^^^^ (a) «»0>tfcffl5=-*K:S 

5:#«)§Xf'y^ (b) fc&JMirtS. 
[0 0 17] 

Uc©m2©^ai7 r -^$: j e4x^^*rsxx^^ (b) ats:©ii2(Z)^m 

fttfgT 1 - X^y^ (c) 
[0 0 18] 

^©ggHz .^Mfes^Ro^ffiSicfeVNTttmi-srfciciy^^tifc^fflT 1 
-#tcgo*VNT, «W&aabfeft#ll©ffiffi1»«&«t7n1-6ffi*fll#*7ci6 
ST'&oT, R8#Snfe«[#l»©3ft«S:*fflbTW*"9->f Xtf * a z/3R«l 

, «w&aabfe»#»©!ft«s:ftft6reiiz iic^T^m-ts^icty 

5c "T -5 r ic <fc y fltfBT* - 9 £ * «b 3 ftJBf 1 - * # ffi^lS i: £ JUt* 3 = 
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[0019] 

/27caz (z&z J©***) J:>J*£V^#£$ffit-£3£:lCj:y, ^tfc© 
m2(D^mf I -^?:^tl^n^t--5fi#ra#|gi:, M^M^miC^oT^ 
J&£*i£^0fl2©^ffi-r--#&cS^T, ^¥#:§:^i®L/fei5:W^©^'W 

[0 0 2 0] 

^*syy mm (b) ^©^^^i/Tvtc^^^v^r^M^^^ 
^^{c^u&fg^-^Sr^&^JiI (c) t^cputc^ts. 

[0 0 2 1] 

*|§0^(Z)||2cD^JC#^^'*#m7t;^n^^Atj: > ^^^^SSil 



ffil£#2 003-3027752 



#2 002-293740 



^y'-^iZMVX, £raJSi8tS#3 R/2 * a z (zttz^i) ckU* 

b) &»©£l2©<r-#£g^T, &tt<D57?*/T>&*to&^m (c 

$.®>&^M (d) i:3:CPU{C||f?3-frS a 
[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 

t*ft£#JMU ^7*n*-# 1 2T*^lif3 , 6^^m^©M*^^^$:llItfb, 
#&Xi|»4:LTV^„ MllfcLTli, 3 1 - 1/ > Htftt|t*fttttf* 

v*br-A£$&£1-S£©#^££M£Mvx5;i£#M£l,v\, rrt% 

tttt) 0>3fc£v^ o i©J:-5«!SfeJ»^MtcfcvxTtt, «^-©^i>AniiS&^ 
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I 4 

a 

[0 0 2 5] 

Z>o MyVl 3£UT&, #1*. If. CCD (coupled charge device) *£<D£o 

2#^-fe>-tf-#fflVM3*l£o 
[0 0 2 6] 

&tc $Mnt *«#16fc, A/D«»#l 7fcS:^UTVA«. Jtf46*» 
16tt, -fe>tfl 3^e>ffl*Stlfe«m«^S:^«S't*. A/D^m#|l 7 tt, 

[0 0 2 7] 

8 titmhT^&o ^y^mmmi 8\t. 2 ©wtwp 2 6© 

[0 0 2 8] 

9 7 r ^2/T>«La3P2 4 8^3*ifc&« , »Sgfcgt5v*TiB#'r-* Sr^f 
SW«M&3ia&2 5£, ±IBO#gP2 1~2 5&tfJM&asi KfcttSSttffi&fcfW 
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^2 0 0 2-2 9 3 7 4 0 



%&^U V7h^x7i:CPUT'WbttSK ZOm&KiZ, CPU^ 

^m^-^ ttwm^&o ummwzi tvxit, 7^^^^^^, a-k 

t-VX^, MO, MT, RAM, CD-ROM, XttDVD-ROMf^SSt 
[0 0 2 9] 

[0 0 3 0] 
[0 0 3 1 ] 

SB&ictttf>>r#£ESo •e©H«©^S:*'r^B5»:f (u, v) «, »^ 
#1 0 i:3tll 1 £©8EI8£R, 0tt>tl3 t.(DMM$e.M*z 

[»5] 

f(u,v) = exp [ - -|- a x ii 2 - -|- a?V ] • • • (5) 

a x =27ra x z/R, a y = 2 tt a y z 
[0 0 3 2] 
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lit', K4ic, QmmmmvMmtisTtivrmmzm-to m^^-t £?jc 

[0 0 3 3] 
[0 0 3 4] 

5£ (5) i'J, 3S/^^Htt, u^3/a x , v ^ 3 / a y T?& U , -fe^-fr© 
2A X ) , \ / (2 Ay) T*&S„ LfctfoT, J <i Xtf>f^£/h£ < t5 fc«>lC 
[»6] 

1 ^--^ 3 1 ^ 3 

2 A x ~ a x ' 2 Ay - a Y ' 

[0 0 3 5] 

ZLZ1T% * (6) y -fXtf>i£#&/h3 <~tS^«)lC^^lif^-b- 

>fX©*ffT?&5*S (7) $:#^ 0 

A x ^a x /6, A y ^ a y /6 • • • (7) 
Hill z = l. Om, R = 5 . 0 m, o x = a y = 4 0 ^ mtf)#-£iCtt, Sfit-tf- 
>fX#8. 4 ^mJ^iiT'&tlkmVN. 
[0 0 3 6] 
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[0 0 3 7] 

*-T, Xf>^S 1 OfCfcVMT* Xi»««lS:ff^- HP*>> ®2(C^~rJ:e)iC, 

M2 6©*!lfcric36t5v\T, 1 3 

ttWl OJCX|*«:JBjt«£i:K:J:»;, XIWHiS:ff^."n«K:, iMBElBtf 
z 2 £;&&&«tciz>-!*-l 3 &MU XffiLMmZftOc 
[0 0 3 8] 

^©W&iMX&ilftflt&lCAfcU Mt^fXcj, a Y ©*£ V>#£ a, JS#8E 
Ita^vvfr&z ii-fSi:, -fe>-9-JKS&SP l 8 i± v ^; ( 7) «fc e> tc, A 

^tt a z/3 RZffitc-tmmvj zafemm^zm^fctyv 1 3 &sittt£ 0 

[0 0 3 9] 

fcV^Mil (x, y) KAIfLfciS^©^^"^^--* I (x, y, z 
P &t>*I (x, y, z 2 ) ««H«*««2K:JH«CA*an, 3B«fflS 2 1 IC|B«3 

[0 0 4 0] 

?&{C, X^y^S 1 1~S 1 3tC£V>T. BMj£fflS2tt, IB'USP 2 nclE'H 
^tlTV^^ffiT 1 -* I (x, y, z x ) (x, y, z 2 ) {Cgo^T, -fe 

>imgiCfctt£&*B4> (x, y) fet^tS. 

£lT, ^f^Sl HCfeVNT, f£#*Q.JI8IS 2 2 #C5£ (8) £ffiV*Tfcffl 
^-#1 (x, y, z x ) £#>ffi7-*-#I (x, y, z 2 ) fc(Dg#£:£tf>$, 

[17] 

dl(x,y,z) Kx.y^HOc.y.z,) . 
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[0 0 4 1 ] 

#C5£ (9) £M^T&*Btf)^>^>>y> f (x, y, z) = V 2 tf> (x 
, y, z) $r^#)<5 0 
[18] 

f(x,y,z) — ^ — - * I( ?f z) -(9) 

I(x,y,z.) ° z 

33T% ^ (9) CfcV^tt, M^I5[$:^g#gEil^/^$V^^(Z)^ffi■T ^ -^ I ( 
x, y, z x ) T*iHoTV>£#, V^attfflf 1 - * I (x, y, 

z 2 ) T-tJoT^&V^ 
[0 0 4 2] 

Xff^S 1 3 iCfcV^, ^^^^^T>^S§I5 2 4 fcfc, X^vJS 
1 2 IC^T^&'oftk&fgtf^^^T^ f (x, y, z) = V 2 tf> (x, y 
, z) Kl^bTjfi^^S/T^IRIIC&ff^ifctCJ:*;, fiffi* (x, y, z) % 

m^7^isy>w.mz^^T. mh<wim~?z>o f (x, y, z 

) (Dy-^)^mmt. #C5£ (10) ©J:-p(C^$tlS, 
[«9] 

F[f(x,y,z)] = F[V 2 <f>(x,y,z)] = -47C 2 (u 2 +v 2 )[<f>(x,y,z)] • • -(10) 

ZZT*. F [ ] ii7-'Ji|i^U u, v&x, ytCffStS^I 

[0 0 4 3] 

rticfcu, ffiffl* (x, y, z)tt* (in (D£?\zmznz> a 



1 6 
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mi o] 

4> (x,y,z) - F"' [- 4^^) F[f(x >y> z)3 ] ..-(11) 

F" 1 [ ] lif7-<jxfl$:it 0 
[0 0 4 4] 

30)3$; (1 1) £ffJfl91-33£&Cj:tK ^9 *>7 ymnzfi? Z. £ tfT*g 
3„ HP*>, f (x, y, z) ^7-'JiHU {-4tc 2 (u 2 +v 2 ) } _1 £ 
»W, rti^7-Ux^itSr hie J: 'J, m7t;3*i£&*B4> (x, 

y, z) ##e>*i<s> 0 

[0 0 4 5] 

lit, | u | M I v | ^m^^ffi^Til^SlSH^T* {-4 7t 2 (u 2 + v 
2 ) } _1 ^f*»aibtfet, ^(11) lC^-r?i#$:^e»^tC3ti5:^JMbT 
fc&V%. ffifeomc o n s t *m%.-tZ>£> Iu|, |v|^const 

©^ICli, ^ (11) {C£V^#^tf)'ffi£M^£., 

{-4tt 2 (u 2 +v 2 ) } _1 = (^fe^m^tl^M) 

|u|, | v |>const©IB^ICtt, S (1 1) CfeV^, 

{-4 7C 2 (u 2 + v 2 ) } _1 =0 
Z tUC J: tj , i£9 ^ 5/ T S: WJStCff z> Z £ tfX* £ S . 

[0 0 4 6] 

#ClC, ^rv^SUICfe^Tv iMl»2 5(i, tftfB* (x, y, z) iZ 
JCfcWSffiffl* (x, y, z) HHgS:*'*'^- pm#i 
[0 0 4 7] 

■£0>ffe, USIClSCT, XrVZfS 1 5lCfcV\"T\ ^^SP3ti, Hfl^-^KI 
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[0 0 4 8] 

0 3 0Ml9&^mL, CCD*^7 2 OT'M^t-S^tCli, % 
|g©CCD©B$^Xtlj:*<t, ($;*fa<DiIiiPi-9--f X) £ 

[0 0 4 9] 

hfj!f^;ni;-i%ii (festa) ;W#§b£MC&, ^n^T/h^i&SL 

[0 0 5 0] 

^0 / g(Z)^2 0||^ffi^c^^^'M^afi^cov^Tl^i0^t-^ o EI 

biznmmi 7b^m*$tifc^mT l -^sf!iTO2 6©in©n'LPF clow 

Pass Filter : n-7U7^H) ill, IBM 2 1 fCffi^-TS L P F 2 8 & 
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P F&Jl&fToTV^S., 
[0 0 5 1 ] 

*|§BB©ll2(D||«MiC^^fi^^«#m7C^^SiCC)V^T, H2, 07 

mux mm mmm & 2 tag* u in & © mtf mmmmrn zmt&ftT- * ica 

[0 0 5 2] 
[0 0 5 3] 

fcV^Mi (x, y) KAttLtc.m%Tyb<D&mzm?tfimT-* I (x, y, z 
P (x, y, z 2 ) #M*^»2fC«&A#3ft*. I*l£><Z>&ffi-r- 

# -e n * ti © JBfcffi«i® ic as & s mffm® «tit* & * l t v * -5 „ 

[0 0 5 4] 

#ClC, Xf7^S2 1CJ3^t, L P F 2 8 JEftA^SftfcfcffiT 1 -* £ 
*fLTL P F^SSrffi-r late**;, ^ffi^-^^lS^M^^SrMXli 
BfcScbfe^m^-* I LPF (x, y, zj) Wl LPF (x, y, z 2 ) £^#)£ 0 
L P F 2 8T\ ^tf^tifc^aiT 1 -* I LPF (x, y, z x ) I LPF ( x, y 
, z 2 ) 14, KM* 2 1 JC|fi^iE«SnS. 
[0 0 5 5] 
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£t-££> u>3R/2sa x z, v > 3 R/ 2 tc a y z (bQT$mW.WL&ft*W)± 
[0 0 5 6] 

ZtlT^Zftim'r-* I LPF (x, y, z x ) I LpF (x, y , z 2 ){CS^V\ 
T, -fe>im«tc£tt£ft*B4» (x, y) §:tStSo 

2 2lC£^T, l^ttl92 2», ?«(12) £fflVAT4& 
ffl-r-*I L p F (x, y, z x ) fctftfflf 1 -* I LPF (x, y, z 2 ) t©H^S:# 
4?) -So 
»H] 

d I(x,y,z) _ Iui>(x>y.za) - W(x,y ,zi) ...( 12 ) 

[0 0 5 7] 

#ClC, T'S 2 3 iC&V^T, ^^ , ^^T>^.a§P2 3 \t % Xf>y^S2 2 

t5V%T, ^ (13) &M^TfltfB©^:79S/7>f (x, y, z) = V 2 # ( 
x, y, z) 
[»12] 

f(*.y,z)-- T : -(13) 

Im(x,y ,Zi) c z 

33T% 5£ (13) lCfcV*Ttt, t645"#»S:ai«aB«*</hSV^©LPF«?|« 
tlfc^ffiT 1 -^ I LPF (x, y, z x ) T'f!IoTVx§*\ V^© L 

PF^a^tlfe^ffi^-^ I LPF (x, y, z 2 ) tfJott^V^ 
[0 0 5 8] 

2 3 ic^T:£&e>n£ft*B<£>9:/^>7> f (x, y, z) =v 2 * (x, y 
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, z) \ZttLXft57 i 7i'TymWZftoZ.£lZ&>), fiffl* (x, y, z) & 
[0 0 5 9] 

&fC, *x>y:/S 2 5 ICfcWT, HfMLSBP 2 5 fiffl * (x, y, z) iZ 
ICfcttSfltfB* (x, y, z) £, Wftfe**^-* PgM^t 
[0 0 6 0] 

[0 0 6 1] 

»;fiis6&^bTv^s 0 %<Dm<DM&.iz-D^x\*. m7 izm-t&mmm'&Ttmmt: 
mmx&Zo 

[0 0 6 2] 

lM7icfe^ttt, fctttcfflv* fens** u -> tit 

[0 0 6 3] 



2 1 
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[0 0 6 4] 

iC-fey h£ft£„ IB*$/- b6 0ii, 6 1 JC «fc »J|gS&S*lSS/- hf$iz!# 

«6 2Kl*y, Yffi^fnIiCji^$tl^>o U-f3tI6 3 <fc *JffifJL£tf- 

Miit 6 4 icj:y«i&snT^PP*i^jciirJeiaiE'rsia*R#ffi«6 5 

C£U£Itfiit«J2ft> Ml^>^6 6 £Mi®-t£o tf-ALltt, $9 

-6 i\z2L*)ym*:m.7LT. mmi/-hGo^xm^mizM^^o z<D^mz 
2ftT^&mMmmmmmizi&vtc.ftm<bn&ftyb%L s««»«sft«. ®m5§ 

) 6 9 tC<fc y&SftJCfcfflSft&o 7* h7^7*7>ft6 9*&lflASnfe7 
•*-D^##&, *MB**7 OlCiUffipMSft, A/Dlif7 1SCJ:'Jf^7^JV 
ft£ft£ 0 A/D£&#7 1 ^^mTJSftfe^ffi^-^tt, ®tft«^a$ 5 JCA7J 
£ft£„ 

[0 0 6 5] 

tiz «fc M^SM^SEHlcfeVAT^t^ftfeM^^^lllif^^^-r^mT 1 -^ 

[0 0 6 6] 

[®®<z>fg#fc^] 
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